The institutional review board is crucial to ensure the scientific and ethical quality of human participant research. This paper analyzes a survey on the current constitution and operation of institutional review boards (IRBs) in Korea, conducted by the Korean Association of Institutional Review Boards in April 2002. Out of 74 IRBs, 63 responded to the survey (85.1% response rate). IRB membership has a male-to-female ratio of approximately 80:20, a predominance of male clinicians (60%) and an underrepresentation of community people unaffiliated to the institutions (less than 10%). Most IRBs (around 80%) confine the scope of their reviews to the clinical evaluation of drugs or devices, leaving the remaining areas of research involving human participants untouched. As their role is limited, the majority of IRBs do not operate actively: 72% of responding IRBs reviewed less than one protocol per month in 2001. Sixty two percent of institutions have never discussed the need for insuring research participants' risks or making indemnity arrangements. This survey reveals many shortcomings and points for improvement by the institutional support bodies, including the need to establish regular education programs for IRB members and investigators.
INTRODUCTION
The Declaration of Helsinki uniformly requires that all biomedical research involving human participants, includingresearch on identifiable human material or data, should be approved by an ethical review committee (1) . Having evolved out of the scandalous unethical research practices of the midand late twentieth century, the ethics review of study protocols, by independent ethics committees (IECs) or institutional review boards (IRBs), has become the international standard of ethically and scientifically acceptable biomedical research.
Today, concerns over the quality of the IRB function are increasing worldwide. Globalization of the clinical trial in the last decade has caused more people in developing countries to participate in trials, international efforts to assure participants' rights and safety. Accordingly, recently more guidelines and regulations are being produced and more organizing conferences on ethics reviews have been held. Nevertheless, voices of concern about the protection of research participants have been increasing among researchers in developing countries and among the overseeing bodies in developed countries. Most importantly, the IRB function, to ensure the quality of research in terms of both its scientific and ethical aspects, differs from place to place for various reasons. In spite of the growing importance of ethics review on research involving human participation, concrete information on the performance of IRBs is not available, even in the developed countries. This scarcity of data on the quality of IRB performance implies an unsatisfactory situation with respect to the overseeing system for human participant research.
In Korea, the enactment of the KGCP (Korean Good Clinical Practice) in 1995 required that clinical trials be reviewed and continuously monitored by IRBs. Several studies have shown that the enforcement of the KGCP has exerted remark-ably positive influences on the infrastructure and quality of clinical trials in Korea (2) (3) (4) . In January 2001, the Korean government revised the KGCP based upon the ICH-GCP(E6), an international ethics guideline for clinical trials (5) . This revision required that legal and institutional bases be established to ensure that the constitution and operation of IRBs be standardized and upgraded to international levels (6) .
However, given their short history the current situation of IRBs in Korea is neither desirable nor satisfactory. Most IRBs confine their roles to review only drug-related research, leaving large area of human participant research untouched by any ethics review. Despite any standardizing effect of the KG-CP regulation, actual IRB practice varies greatly from one institution to another, depending on each institution' s local situation, experience, and resources. While globalization and the expansion of clinical trials and biomedical research call for transparent and competent ethics review, no regulations or guidelines are available for ethics reviews of biomedical researches, except the KGCP for clinical trials in Korea.
Set against this backdrop, in March 2002, IRB members in major hospitals, biomedical researchers, medical directors of pharmaceutical companies and officers from health authorities founded the Korean Association of Institutional Review Boards (KAIRB) under the auspice of the Korean Academy of Medical Sciences. The main mission of the KAIRB is to help Korean IRBs build up ethical review capacity to the international level. For this purpose, KAIRB adopted various initiatives, namely, the co-hosting of the Korea-NIH Conference on Ethical and Regulatory Aspects of Human Participant Research in June 2002, with the aim of developing strategies to improve IRB ethics review quality based on concrete data. Accordingly, KAIRB conducted the first nationwide survey to evaluate the current situation with respect to the structures of the IRBs and the actual review processes conducted.
METHODS
Based upon the data on IRBs submitted to the Health and Welfare Committee of the Korean Congress in 2001, 74 IRBs were chosen as correspondents of this nationwide survey. After developing a questionnaire containing 67 question items on constitution, review process, and institutional policy with respect to research participant protection, the questionnaire was sent to a nominated individual at each IRB; these were identified by telephone calling each IRB and requesting the name of the most knowledgeable person about the IRB. Conducted in April 2002 as the first project of the KAIRB, this survey explicitly notified individuals that the purpose of the survey was to improve the quality of ethics review, and that all information provided would be kept confidential, to enhance the reliability of the data obtained. Of the 74 IRBs mailed, 63 returned the questionnaire in due time (response rate: 63/74=85.1%).
After the returned questionnaires had been reviewed for the completeness and correctness of information, a computerized database was constructed for statistical analysis. The data are presented as proportions in the Tables and figures because most of the data were categorical variables.
RESULTS
All returned questionnaires were found to be valid for the analysis. Accordingly, 63 questionnaires were subjected to the computer analysis.
Establishment of the IRBs
The survey demonstrated that most of the IRBs in Korea were established after the implementation of the KGCP in 
Constitution of IRB membership
Since the sound constitution of the IRB members is a prerequisite for proper review, the authors tried to collect detailed information on the composition of each IRB' s membership. The average number of members in an IRB in Korea is 12.6 (range: 7-30). The average percentage of members from medical fields is 79.4%, comprised as follows: physicians (58.5%; range 3-16), medical scientists (9.2%; range 0-4), pharmacists (8.3%; range 0-3), and nurses (3.2%; range 0-2). The average percentage of professionals for ethics review is 9.7% including religious professionals (8.3%; range 0-3) and lawyers (1.4%; range 0-2). Non-affiliated layperson members comprised 4.4% (range 0-5) ( Table 1 ). The gender ratio of the members is 78/ 22 (M/F). While 90% of IRBs have professionals for ethics review, including religious and legal professionals, only 43% have layperson members. About 40% do not have members who are not affiliated to the institution.
Education of IRB members and investigators
Of the 63 IRBs, only 11 provide education to their members, and only 7 provide education for investigators on a regular basis, at least once per year (Table 2) .
Ninety percent of IRBs replied that they have written Standard Operating Procedures (SOPs) for IRB review, which means that 10% breach the KGCP.
Regularity and frequency of IRB meetings
Twenty-eight IRBs (44%) hold meetings regularly, while 54% replied that they have irregular meetings (Table 3) . Only 19 IRBs (30%) hold meetings once a month or more. These data mean that more than half of all IRBs are relatively inactive.
Scope of IRB review and review burden in 2001
To the question, 'What kinds of research should be reviewed in each IRB?' , about 30% of IRBs make it a rule to review studies on epidemiology or on genetics and 33% of IRBs review studies involving stored biological samples. Only 21% review behavioral studies. On the other hand, 84% of IRBs replied that they should review drug studies, including postmarketing surveillance, 79% review new drug studies, and 62% medical device studies (Fig. 1) .
When asked about the number of research protocols reviewed in 2001, 24 IRBs (38%) replied that they reviewed 1-5 protocols, 11 (17.5%) reviewed 6-10 protocols, and 8 (12.7%) reviewed 11-20 protocols (Table 4) . Nine IRBs reviewed more than 50 protocols in 2001. Academic research was reviewed at 19 IRBs (30.2%), of which only 2 (3.2%) dealt with more than 10 academic research protocols in 2001.
The review process
To the question, 'Whether and how the protocols are reviewed before a formal meeting?' , about 41.3% of IRBs replied that all the members attend a formal meeting after reading all protocols. Fourteen percent of IRBs adopt a primary review system, in which the protocols are thoroughly reviewed before the formal meeting. In about 30% of IRBs, the members do not read the protocols before the meeting; some of those IRBs replace reading with an investigator' s presentation (Table 5) .
Layperson members participate actively in the meeting in 54% of IRBs, and moderately understand protocols. In 54 IRBs (86%), principal investigators are allowed to attend IRB meetings only when asked by the IRB (52.4%), while they are not allowed to attend in 6 (9.5%) IRBs. If an IRB member is the investigator of a protocol under review, the member cannot attend the meeting in 9 IRBs (14.3%), or the member may attend to reply to questions but cannot review in 53 IRBs (80.9%) ( Table 6 ). Only one IRB allows a member, who is also the investigator, to attend and review the protocol.
The IRB decision is reached by consensus in 36 IRBs (57%), and by a majority vote in 24 (38%) ( Table 7) .
Continuing review
Thirty-four IRBs (54%) perform continuing review, while 26 IRBs (41%) do not. The patterns of continuing review among the IRBs are quite different. Some IRBs have reasonable criteria for the review interval for each protocol, but others have fixed review intervals for all protocols. The interval of the continuing review varies from every three months to once per year (Fig. 2) .
Expedite review
Most IRBs in Korea have an expedite review system to ensure that appropriate action is taken after initial review of research protocols. Of 56 IRBs (89%) that have an expedite review system, 27 IRBs (43%) use a subcommittee system or pre-assigned members to conduct expedite review, and 19 (30%) collect opinions from individual members. Immediately reported serious adverse drug reaction is the most important topic category for expedite review (81%), but the categorizations used at expedite reviews vary among institutions (Table 8) .
Policy for protecting human participants from research risk
To the question concerning the review of compensation for research participants, 46 IRBs (73%) review only mone- Table 6 . Attendance of an IRB meeting when the investigator is an IRB member (n=63)
tary payment, and 7 IRBs (11%) do not review any kinds of compensation (Table 9 ). Only 22 IRBs (35%) make it obligatory for sponsors to have insurance for indemnity against participant injury. In terms of academic research, 35 institutions (62%) do not have any indemnifying policy for research participants (Fig. 3) . Since non-response rates were high for questions on payment policy, it is difficult to form an overall picture on the current payment situation. Institutions have various payment policies, which vary according to the phase of a clinical trial (Fig. 4) . For those who have not completed study, 9-19% of institutions are allowing for non-payment for the participants.
Self-reported problems of each IRB
To the open question asking about the problems and difficulties that each IRB faces, respondents replies ranged from one to several items (Fig. 5) .
DISCUSSION
This study reveals many shortcomings in the Korean IRB system. The problems found by this survey can be summarized into three categories: (1) the structure of the ethics review system for research involving human subjects; (2) the review process; and (3) IRB policy with respect to protection of research participants.
Problems in the structure of ethics review system for research involving human participants
The most serious problem is limited scope of the IRBs review. All human-related research is not reviewed by IRBs; a very few categories of human research are covered by the IRB review system. Most IRBs limited their review only to legally bound research. Researches seeking Korean Food and Drug Administration (KFDA) approval for clinical trials upon new drugs, biologics, or devices must undergo the IRB review process by the KGCP regulation. Since the KGCP is the only regulation to obligate IRB review, the regulation does not apply to all the other researches that do not seek KFDA approval. The survey showed that only 30% of the whole IRBs reviewed the protocol of the academic researches, which demon- strated that there is room for improving the current IRB review system for better protecting research participants in academic studies (Table 4 ). The remaining mechanism of human subject protection is the publication requirement of the ethics review on topics involving the participation of human subjects, but these are not effective due to a lack of compliance by researchers in Korea. Recently, positive signs appeared for increasing the coverage of IRB review system. The Stem Cell Research Project supported by the Korean Ministry of Science and Technology, starting October 2002, set internal guidelines that all research protocols funded by the Project should be reviewed by the ethics committee and by the IRB of each institution where the research is conducted. In terms of research that is both socially and ethically controversial, such as stem cell research, the establishment of an ethics review system will increase the transparency of research practice, and thereby better protect the public. Second, few research institutions other than hospitals have IRBs. More than half of the IRBs in Korea were established in the hospitals accredited in 1993 for clinical trials immediately before the implementation of KGCP in 1995. Many other institutions conducting human participant research or equivalent research in universities or biomedical research centers do not have IRBs yet. However, the researchers in biomedical research field in Korea have recognized the importance of ethical consideration for human related research. This will evoke the establishment of new IRBs at biomedical research institutions other than hospitals in the near future.
Third, most IRBs suffer from lack of independence. The very heart of the ethics review is the independence of the IRBs from political, institutional, professional, and market influences in terms of their composition, procedures, and decisionmaking (7) . In 91% of IRBs, the president of the hospital appoints members, and in more than two thirds of IRBs, the chairperson is appointed by the president (n=29, 46%) or the president automatically takes the chair (n=19, 30.2%). As Wood et al. (8) pointed out, the IRB has inherent institutional conflicts of interest because most IRB members work for the very institution conducting the research they review. This makes the IRB and individual members inclined to be influenced by the senior officials and their peer relationships with researchers within the institution.
Fourth, IRBs are not properly balanced in their membership constitution. To conduct competent and independent reviews, it is crucial to have IRBs that are soundly composed. An IRB should include relevant scientific and ethical expertise and laypersons, with balanced professional, age and gender distributions (8) . Our survey shows that with the exception of male physicians (50% of all members), IRB compositions do not reflect diversity in terms of the representations of professions or genders. The most serious problem is that only 43% have layperson members and about 40% do not have members who are not affiliated to the institute. This may lead to a weakening of IRB independence and to depriving the community of research awareness.
Finally, yet importantly, IRB members and investigators do not get adequate education. Although the KGCP requires the regular education of IRB members and clinical investigators, our survey shows that less than 20% of institutions provide regular education to IRB members and only about 10% to investigators (Table 2) . Some institutes provide annual workshop programs and courses on human research for researchers and IRB members, but there is no specified standard curriculum available for training ethical research practice, even in these institutions.
Problems in the review process
The survey results showed significant variability in terms of the quality and expertise of IRB reviews. A small number of IRBs have members with more diverse expertise for reviewing the various protocols, while the remainders do not. Review practice itself varies among the IRBs. While members read and reviewed documents before a meeting in 41% of IRBs, the document review is replaced by an investigator' s presen- tation in 14% of IRBs. As the respondents replied (Fig. 5) , the lack of experience and expertise of the IRB review and operation are the most serious problems for many IRBs. Although the KGCP, revised in 2001, addresses continuing review, only half of the responding IRBs conduct continuing review. Since the questionnaire was not detailed enough to gather information as to how continuing review is conducted, we cannot judge how effectively and efficiently the continuing reviews are conducted as an assuring system to protect research participants. As the concept of continuing review was recently introduced to the KGCP in 2001, several IRBs have been gearing toward installing continuing review that uses electronic database systems.
While most IRBs in Korea have an expedite review system to deal with reports on serious adverse events or minor protocol changes, about 10% do not have expedite review system, which may cause time-consuming, inefficient review process. The categories of expedite review are also variable. Even 40% IRBs use an expedite review system to review the amendment of protocols that may increase risks to participants, or exert serious impact to clinical trial, which itself should be reviewed at a regular IRB meeting. These results (Table 8) suggest that specific guidelines on expedite review should be prepared.
Policy problems related to the protection of research participants
One of the most important functions of the IRB is to ensure the protection of research participants, which includes reviewing and overseeing the safety measures taken to protect participants. Although international guidelines suggest reviewing all kinds of compensation, such as treatment, prorated payments, indemnity, gifts, and other benefits, the survey shows that most IRBs review only for monetary payment. About 10% of IRBs do not review any kind of compensation for participants.
In case of clinical trials, about 50% of institutions make sponsors indemnify against juries or harm to participants. Only 22 IRBs (35%) make it obligatory for sponsors to have insurance indemnity for participant injury. Except 3 institutions that have no policy, most have some kind of policy that covers participants in clinical trials, mainly because sponsors provide the necessary funding.
More serious than the case for clinical trials is the lack of policies in place for the protection of participants in academic research. Currently, this has become more obvious and more serious, as more academic researchers face the problem. The financial resources required to indemnity participants in academic research are not as available as they are in clinical trials. Usually, research funds come from the government or public research institutes, which have tight research budgets. Twothirds of institutions do not have any policy for the indemnification of research participants. In 21% institutions, principal investigators have to pay for indemnity; in fact, in 10% of institutions they have the responsibility to do so. To date no insurance system for academic research has been developed, and problems in this quarter will undoubtedly grow.
SUGGESTIONS AND CONCLUSIONS
In spite of the problems with the IRB system, these data are neither complete nor without error. Since this study relied solely on the reply of an expert member of each IRB to the questionnaire, further evaluation by an independent third party is necessary for the systematic collection of thorough and valid data. To improve the current situation of human research participant protection in Korea, We make the following suggestions.
In order to provide the public with assurance, it is necessary to make regulations to obligate all human research categories to be reviewed by research ethics review committees. In spite of the explosive growth of human resource research in Korea, there exists only a regulation concerning research requiring KFDA approval (KGCP). At least, governmentfunded research, which is virtually citizen and taxpayer financed, should be reviewed by IRBs to ensure the protection of research participants.
To improve the quality of the IRB review, it is important to build networks at regional, national, and international levels, to exchange information, utilize resources efficiently, and standardize the quality of review. KAIRB is expected to play important supportive role for local IRBs, by regularly providing necessary information and by educating IRB members. KARIB has recently developed general guidelines for the constitution and operation of IRBs, which encompass hitherto uncovered areas of human participant research. There is also a need to organize regional IRB meetings in Korea, and to create joint IRBs to adequately manage the requirements of multi-centered research. At the international level, the WHO is organizing regional forums of ethics committees charged to review biomedical research (9) .
To improve the quality of the IRB review system, continuing education and training is essential. As several important reports, as well as our survey respondents pointed out, one of the serious problems of facing IRBs in developing countries, including Korea, is lack of expertise in the IRBs. Primarily individual institutions ought to take the responsibility for training IRB members and the investigators, in ethics of research involving human participants. Realistically speaking, when lack of resources at an individual institute becomes a real problem, the KAIRB, relevant academic societies, the KFDA, or some other responsible governmental organizations should be able to develop and provide curricula and course programs, which include basic, advanced, and specific courses for all IRB members and investigators.
Eventually, we need to build a quality assurance system (accreditation) for research institutions. As more researchers now recognize the importance of the IRB review, it is timely to consider an accreditation system requiring the continuing selfassessment, self-improvement, and auditing of IRBs. With the globalization of biomedical research, the number of international agencies overseeing IRBs will increase through auditing or inspection (9) (10) (11) (12) . As a part of the peer review or for educational purposes, the auditing or surveying of IRBs should be introduced in Korea. After all, these activities will demonstrate the continuous efforts made by our Korean IRBs to build capacity for conducting biomedical research of the highest attainable quality in terms of both science and ethics.
